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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: - N.H. 00104

Name of Dam: - Minnewawa Dam

Town: - Marlborough

County and State: - Cheshire County, New Hampshire
Stream: - Minnewawa Brook

Date of Inspection: 13 Jan 78, 7 Jdun 78

BRIEF ASSESSMENT

Based on the visual inspection, available records and past performance,
the Minnewawa Dam is considered to be in fair condition. The dam is
believed to be safe under normal operating conditions. 1Its serviceability
under the test flood load and ice forces is unknown. These peak loading
conditions should be more fully investigated.

Based on size and hazard classifications in accordance with Corps
guidelines, the test flood is the Probably Maximum Flood. A PMF outflow
of 19,000 cfs (826 csm) would overtop the dam by 7.2 feet. The spillway
will pass 1710 cfs, or about 9 percent of the PMF outflow. A cursory
analysis was made to assess the downstream impact of a sudden failure.
With the reservoir at top of dam, it is estimated that a 17-foot surge
would result just downstream of the structure over the water level that
existed just before failure. Due to the extreme steepness of the channel
slope and banks between the dam and the first grouping of homes, 0.7 mile
downstream, little attenuation of the flood wave could be expected and a
high hazard to loss of life would result.

Due to the potential for overtopping and the lack of formal stability
analyses, it is recommended in Section 7 of this report that the owner engage
the services of a qualified consultant to evaluate the stability of the con-
crete arch. Further, a more detailed investigation should be made of the
hydraulic and hydrologic aspects of the dam.

In addition to the long term recommendations, there are several
remedial measures which should be implemented immediately.

1. Periodic Inspections of Minnewawa Dam by the owner should be established.

2. A formal warning program should be developed and implemented, along with
a plan for monitoring the structure during periods of unusually high flow.

3. There is a considerable amount of brush in the spillway approach
channel, which should be controlled.
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4. Both the sluice gate and penstock gates are inoperative. The
penstock trash rack is clogged with debris. The sluice appears susceptible
to blo:kages. Both should be inspected and cleaned periodically.

ILLIAM H. RODGER P.E.
Massachusetts Reg. #29048
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This Phase I Inspection Report on Minnewawa Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection

of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval. :

Clorndy H~lctseal

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

Zid Yoo J

FRED J. RAVJNS, Jr., Member
Chief, DeSTgn Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

%B%M/ _

“J0E B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. o
Copies of these guidelines may be obtained from the Office of Chief of o
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation ;
is to identify expeditiously those dams which may pose hazards to human “
life or property. The assessment of the general condition of the dam is N
based upon available data and visual inspections. Detailed investigation, 3;,~L_u SOV
and analyses involving topographic mapping, subsurface investigations, test~ ® °
ing, and detailed computational evaluations are beyond the scope of a Phase :
I investigation; however, the investigation is intended to identify any need
for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the ®
time of inspection along with data available t» the inspection team. In cases i
where the reservoir was lowered por drained prior to inspection, such action,
while improving the stability ard safety of the dam, removes the normal load
on the structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment of the
structure. ®

It is 1important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evolutionary
in nature. It would be ncorrect to assume that the present condition of
the 'dam will continue to represent the condition of the dam at some point 7
in the future. Only through continued care and inspection can there by any ';
chance that unsafe conditions be detected. '

Phase 1 inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies, -
considering the size of the dam, its general condition and the downstream ®
damage potential. -
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(3) There 1is a considerpble amount of brush in the spillway
approach channel, which should be controlled.

(4) Both the sluice gate and penstock gates are inoperative. The

penstock trash rack is clogged with debris, The sluice appears susceptible
to blockages. Both should be inspected and cleaned periodically.
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SECTION 7 -~ ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessmeht.

a. Condition. Based on the visual Inspection, available records

and past performance, the Minnewawa Dam is considered to be in fair
condition.

b. Adequacy of Information. Information gathered during the search
of the project files 1is considered to be adequate to make a valid assess-
ment of the pertinent features of Minnewawa Dam.

c. Urgency. Recommendations and remedial measures made by this report
should be accomplished within 12 months after the receipt of this Phase 1
report by the owner.

d. Need for Additional Investigation. As previously stated, Minnewawa
Dam is considered to be in fair condition, but further study by a qualified
consultant is recommended to cover the subjects listed in Para. 7.2 below,

7.2 Recommendations.

a. Since the spillway can pass about 9 percent of the test flood
without overtopping the dam, a qualified ccasultant should be engaged to
assess hydrological conditions and develop plans for any modification necessary
to avoid overtopping.

Analyses of the structural stability of the concrete arch should be
inciuded in the consultants scope of work. The response of the arch to ice

loads and effects of tempergture changes should be investigated by the
consultant.

7.5 Remedial Mcasures.

a. Alternatives. Not applicabie - Alternative solutions to improve
inadequate spillway capacity are beyond the scope of this report.

b. Operating and Maintenance Procedures. Operating procedures employed
at Minnewawa Dam are inadequate. Therefore, the following O&M procedures
are recommended.

(1) A biennial periodic technical inspection program for
Minnewawa Dam should be established.

(2) A formal warning program should be developed and implemented,
along with a plan for monitoring the structure during periods of unusually
high flow.
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c. Operating Records. There are no records which indicate a
stability problen since the dam was built in 1923. There have been
several major events during the 1life of the structure. Therefore, the
dam's performance with respect to stability has been adequate to date.

d. Post Comstruction Changes. There is no daca indicating any
modifications have been made to the dam since construction was completed.

The inspection revealed the spillway and portions of the main arch have
been treated with gunite.

e. Seismic Stability. The dam is located in Seismic Zone No. 2
and in accordance with recommended Phase I guidelines does not warrant
seismic analysis.

e
At ale 244

B I e S R I O Ty
PR A (e A s At .




P pTT————————. P ——

SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

’

a. Visual Observations. No evidence was observed indicating structural
instabiiity of the concrete arch or spillway at this time. However, several
conditisns which could affect the overall stability of the dam were noted.

(1) There is a signifi:ant amount of efflorescence on the down-
stream face of the dam. These deposits are caused by leakage through the
dam.

(2) The extent of major cracks and spalled areas of concrete
should be more fully investigated. This information will yield a better
check on the present stability of the concrete arch.

(3) Reinforcing steel was exposed on the upstream face of the
dam. The size and grade of steel is unknown. The steel is continuous thru
the horizontal construction joints and the vertical construction joints,
Spacing of reinforcing is estimated to be 12" on center in both directionms.

These conditions could have an effect upon structural stability
in the future and should be further investigated by a qualified consultant.

b. Design aad Construction Data., Pertinent design and construction
data for Minnewawa Dam is described in Section 1.2.g. - Design and Construc-
tion and SECTION 2 - ENGINEERING DATA.

The original stability stress analysis for the concrete arch is
available. The maximum compress{ve stresses in the dam are relatively small
compared to tl~ estimated ultimate compressive strength of the concrete mix
used during construction. The analysis of the arch is consistent with accepted
engineering practices. No stability or stress analysis was performed for
ice loads or the effects of temperature changes. Tn addition to the computed
benavior, the past performance of the dam must be considered. There has been
no major failure of the structure during its 55-year existence. The evaluation
of present stability must include an accurate determination of the dams exist-—
ing condition. There are areas of significant cracking and spalled concrete
with exposed reinforcing steel which cause a decrease in the effective sec~
tions of the arch. This reduction causes a subsequent increase in stresses
within the arch.

Based on the visual inspection, available records and past performance,
Minnewawa Dam is believed to be structurally stable during normal operating
conditions. Stability during the projected test flood and ice forces cannot
be determined by visual observations. Therefore, these peak loading conditions
should be more fully investigated.

ST et e T et e T L B P PR e T e e e T e e e
PRSP W Wl T PN IFISITIPL RO DA BT SL7 I BRI T W S D e o [ PP T T WL . . L

Pl M S AT S A IS i B S O A A R i i

s




TN - ——y v —— oy . s
T T T TN T T ISR ——,; P A A E e SR el - e Coar BBt A Al A et i e e S0 At Sy S bt Bt 2 i b Jese Jne Sy

SECTION 5 - HYDRAULIC/HYDROLOGIC
5.1 Evaluatior of Features. i

a. Design Data. A search of Public Service Company of New Hampshire
and New Hampshire Water Resources Board files revealed no detailed hydraulic
or hydrologic design data.

b. Experience Data. There is no experilence data available. It was
stated in section 1.3 that the maximum flood of record for the site is
estimated to be in excess of 150 c¢sm. No damages to the structure occurred
during this event.

c. Visual Observations. The shore of the lake is totally undeveloped.
Inundation of this area would occur during the test flood. However, no damage
to life or property could occur in the reservoir area.

There is no streambank development for a distance of about 0.7 mile
downstream. Beginning at this point, however, there are several homes con-
structed on or near the streambank. These would be lost or heavily damaged
in the event of any type of dam failure. About 1.6 miles downstream of the
dam, Minnewawa Brook meets N.H. Route 101 and the village of Marlborough.
Due to the steepness of the channel and banks between the dam and this area,
a breach could produce considerable disruption of travel and probable loss
of life.

d. Overtopping Potential. Based on U.S. Geological Survey Water Supply
Paper 1887, "™Maximum Floocflows in the Conterminous United States', the Probable
Maximum Flood (PMF) for Minnewawa Brook is estimated to be 31,000 cfs (1,348
csm). However, 1.8 square miles, or 8 percent of the upstream drainage area
is occupied by lakes and ponds which would tend to reduce peak flows.

The Corps of Engineers' MacDowell Dam is located on Nubanusit Brook,
12 miles east of Minnewawa Dam. The watersheds are adjacent, and contain

similar amounts of storage. The Probable Maximum Flood used in designing ;i: S
MacDowell Dam was 36,300 cfs (825 csm). Based on the similar watershed " ».
characteristics, 19,000 cfs, or 826 csm was selected as the PMF for Minnewawa : -
Brook.

Based on the size classification (INTERMEDIATE) and the hazard poten-
tial (HIGH), the full PMF was selected as the test flood. A discharge of -
19,000 cfs would result in a peak pool elevation of 1,080.2 feet msl, or R
7.2 feet over the top of dam. With hoth gates open, this value would be .
lowered about N.2 feet.
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SECTION 4 -~ OPERATIONAL PROCEDURES

4.1 Procedures. As previously discussed both outlets are left open
at all times, and the project is not operated for flood control purposes.
During the summer, the reservoir[is essentially empty.

4.2 Maintenance of Dam. There -s no formal annual maintenance program fcr
Minnewawa. Necessary minor repairs to the dam have not been made. Funds

for major repairs must be appropriated by the Public Service Co. of New Hamp-
shire.

4.3 Maintenance of Operating Facilities. Not applicable for Minnewawa
Dam. :

4.4 Description of any Warning System in effect, There is no warning sys-
tem during flood periods.

4.5 Evaluation. Periodic inspections of Mipnewawa Dam by engineers from

the Public Service Co. of New Hampshire must be established. Minor deficiencies
can be eliminated by annually maintaining the structure. Major repairs are

the responsibility of Public Service.

A formal warning program should be developed and implemented, along

with a plan for monitoring the structure during periods of unusually high
flow,
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SECTION 3 - VISUAL INSPECTION

3.1 Findings.

a. General. The Phase I inspection of the dam and Minnewawa Brook
was performed on 13 January 1978. The area adjacent to the dam was covered
with 18 inches of snow. The pool was below the spillway crest. The concrete
spillway and arch were reinspected 7 June 1978. The pool was completely
drawn down. This allowed access to the downstream and upstream faces of
the dam under dry conditions. A copy of the visual inspection report is
included in Appendix A. Photographs contained in Appendix C have been
keyed to the inspection check list.

b. Dam. The dam is considered to be in fair condition. There was
no evidence of vertical or horizontal misalignment detected in the dam.
However, the dam does require maintenance and several concrete repairs.

(1) The concrete arch has a significant amount of efflorescence
on the downstream face. Many cracks, which appear to be shrinkage cracks,
were noted. No leakage was observed during the inspection. It should be
noted the pool was low during the winter inspection and there was no water
impounded during the June inspection.

(2) There were spalled areas of concrete on both the upstream
and downstream faces of the arch. Reinforcing steel was exposed on the
upstream face.

¢. Appurtenant Structures. Not applicable to Minnewawa Dam.

d. Reservoir Area. The shore of the lake is totally undeveloped.
Inundation of this area would occur during the test flood. However, no
damage to life or property could occur in the reservoir area.

e. Downstream Channel. There is no streambank development for a
distance of about 0.7 mile dcwnstream. Beginning at this point, however,
there are several homes constructed on or near the streambank. These would
be lost or heavily damaged in the event of any type of dam failure. About
1.6 miles downstream of the dam, Minnewawa Brook meets N.H. Route 101 and
the village of Marlborough. Due to the steepness of the channel and banks
between the dam and this area, a breach could produce considerable disrup-
tion of travel and probable loss of life.

3.2 Evaluation. As stated previously, the condition of Minnewawa Dam

is considered to be fair. No major problems associated with either the
serviceabllity or operation of the dam were discovered. There are, however,
several areas which will require periodic maintenance and concrete repairs
to ensure continued serviceability.

3-1
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SECTION 2- ENGINEERING DATA

2.1 Design. There was design data available for Minnewawa. Letters
pertaining to the original design and specifications were obtained. The
available design data included some stability computations.

2.2 Construction. Construction records for the original project were
>btained. These records give a general overall picture of the structure
and its pertinent features. Sketches showing the elevation and section
of the dam and pertinent design and construction records are included

in Appendix B.

2.3 Operation. Information pertaining to the operation and operational
procedures was not available.

2.4 Evaluation. There is a limited amount of engineering data available

for this project. The general features of the existing structures, sections
and elevations are detailed. A limited amount of engineering design criteria
was gained from this information.

Data for the report was made available by the combined cooperate
efforts of the New Hampshire Water Resources Board and the Public Service
Company of New Hampshire.
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d. Reservoir.
Length of Pool - varies around 0.2 mile (+ 0.1 mi.)

e. Storage (acre-feet).

Normal Pool - varies (see capacity curve Appendix D)
Spillway Crest - 140 (approx.)
Top Dam - 175 (approx.)

f. Reservoir Surface (acres).

Pool surface varies w:th pool fluctuations.

g. Dam.
Type Concrete Arch
Length Approx. 200 feet
Height Varies, 60' Max.
Top Width 4'-0"

Side Slopes
Concrete Arch

(a) Vertical Upstream Face

(b) The downstream face is vertical for the top 10.00 feet
and has a 1.5 horizonta’ on 10 vertical batter below this point.

h. Spillway. The side-channel spillway consists of a 45-foot ogee
weir. A 1.5-foot pier results in an effective spillway length of 43.5
feet. The crest is at elevation 1068, There are no spillway gates.

There is a shallow spillway approach channel, now overgrown with
brush. Flows from the spillway pass through a narrow rock cut, then
plunge about 60 feet to the main river channel, just downstream of the
dam. Photographs of these features are included in Appendix C.

i. Regulating Outlets. There are two regulating outlets: a 4-foot
circular penstock with invert at about elevation 1049, and a 2-foot circular
sluice with invert at about elevation 1020. The penstock formerly extended
6,000 feet downstream to a power station, but has since been removed, and
now has a free outfall into the dam's tailwater. With the pool at spillway
crest, the total outlet capacity is about 340 cfs (15¢csm), which is con-
sidered adequate.

The penstock gate, which has been removed, was hand-operated from
atop the dam. The sluice gate is hand-operated from a platform at the
toe of the dam, The condition of the gate machinery is questionable and
believed inoperative. Pictures are located in Appendix C.

1-3




f. Operator.

Public Service Co. of New Hampshire
Hampshire Plaza

Manchester, N.H.

Tel: (Area Code 603) 669-4000

g. Purpose of Dam. The initial purpose was to provide a pool for
hydroelectric power generation. At present, the dam is not utilizec for
any purpose.

h. Design and Construction History., Minnewawa Dam was completed in Novem-
ber, 1923. It was designed and constructed by L.H. Shattuck, Inc., Engineers-
Contractors, 208 Granite Street, Manchester, New Hampshire for the Ashuelot
Gas and Electric Company, Keene, New Hampshire (now Public Service Company
of New Hampshire). Sketches pertaining to the pertinent features of
Minnewawa were obhtained from the Water Resources Board. Correspondence
pertaining to foundation conditions, design parameters and a set of con-
struction photographs were also obtained. Essential information pertaining
to the design and construction of the dam is contained in Appendix B,

i. Normal Operation Procedures. Both gates in the structure are left
open at all times, and the pool elevation fluctuates depending on runoff
conditions in the watershed. At the time of the inspection, the pool was
at about elevation 1056 feet, msl. The project is not operated for flood
control purposes. During the June inspection, the pool was at the sluice
invert El. 1020 (+).

1.3 PERTINENT DATA. =

a, Drainage Area at Damsite. 23 square miles.

b. Discharge at Damsite. There are no discharge records available
for the site. The largest known flood in this region occurred 1in September,
1938, Examination of U. S. Geological Survey records for other streams in
the area indicate Minnewawa Brook sustained flows in excess of 150 cubic
feet per second per square mile (csm),

Flows may be passed through the 2-foot sluice, through the
4-foot penstock, over the 43.5 foot spillway, or over the 200-foot crest
of the dam. With the pool at elevation 1073 (top of dam), the spillway capa-
city is 1650 cfs (72 csm). A rating curve for the spillway and top of dam
is located in Appendix D.

¢. Elevations (feet, msl).

Top of Dam ~ 1073

Spillway Crest - 1068

Normal Pool - fluctuates (essentially empty during the summer)
Penstock Invert -~ 1049 (scaled from photos)

Sluice Invert - 1020 (scaled from photos)

Streambed at Dam Centerline - 1012 (approx.)

e R e Aritietimltmiii Sttt ittt ittt ettt ttiniibebinlenil bl
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PHASE I INSPECTION REPORT S

MINNEWAWA DAM, NEW HAMPSHIRE 00104

SECTION 1 - PROJECT INFORMATION e

1.1 GENERAL

a. Authority. Public Law 92-367, August 8, 1972, authorized the - e
Secretary of the Army, through the Corps of Engineers, to initiate a ®
national program of dam inspection throughout the United States. The -

New England Division of the Corps of Enginecrs has been assigned the
responsibility of supervising the inspection of dams within the New Eng-
land Region.

b. Purpose. e
(1) Perform technical inspection and evaluation of non-Federal

dams to identify conditions which threaten the public safety and thus
permit correction in a timely manner by non-Federal interest.

(2) Encourage and assist the States to initiate quickly effective . @
dam inspection programs for non-Federal dams. .

(3) To update, verify and complete the National Inventory of Dams.

1.2 DESCRIPTION OF PROJECT.

a. Location. The dam is located on the western end of the
impoundment of Minnewawa Brook in the Town of Marlborough, New Hampshire,
approximately 1.6 miles upstream of the village of Marlborough.

b. Description of Dam and Appurtenances. The Minnewawa Dam is a constant
radius concrete arch dam. The structure has two distinct features. The
arch section is 200 feet long and has a top elevation of 1073.0 (msl). This
arch is keyed into ledge. The concrete spillway, which is approximatelyv
43,5 feet long, has a crest elevation of 1068.0 (msl). The spillway is
also founded on ledge.

¢, Size Classification. Minnewawa is an intermediate dam, based ®
on height.

d. Hazard Classification, The structure is classified as a high
hazard potential. (See Section 3.1l.e).

e. Ownership. The dam is owned by the Public Service Company of . @
New Hampshire. '
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. APTENDTY A - MTNNTMAYA At » o
11 AT
" VICHAL TN PESTTON
= PARTY ORGANTUATION
; R
) PROJECT Minnewawa Dam NATE Do Jure 190U » o
‘. LOCATION Marlboro, New Hampshire 0. 00 BRSAS
i TIME - 0:
K STREAM  Mlnnewawa Rrook Y )
‘ -I; [nventory No. N.H #00104 WEATHER __ Sunny
1" .
-
| W.S. FIEV. - U.S. =  DN.S. » *
; PARTY:
; 1, W. Rodger 6.
- 2. G. A. Laraway 7. » ®
3, J. McElroy 8.
2
4, R 9.
] :
l ; 5. 10. | > @
s FROJECT FEATURE INSPECTED RY REMARKS
F e T . T ———— c. L.
‘ 1._Sluice vuvlet (Fig. '3 & 15) Laraway some debrls -
i 2. Penstock OQutlet (Flg. 13 & 14) Jaraway “ome debris d ¢
3. apillway (Fig. 16 & 17) Laraway Iradequate
4. concrete Arch (Fig. 6 & 7) McElroy, Rodger  See Check List
5.
=
6. '
7. R
8. > !
9. g
LO.
! NOTE: 1. DPortions of the structure appear to have been repalred with a ’ '
runite coat., No record of thils treatment was found. S
: 2. (Fig. No.) refers to photographs contained in Appendix C.
s »
3
a‘d@%} TRTRRET T Mgy, YR R w:-‘%ﬁW?WW%TWWMW%W"tﬂwmm’ :
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DA PSR PR SR SO S TPt




THASE T
| I
VISLAL JNSPECTION CHECK L10T
PROJECT Minnewawa Dam LATSE 7 June 1978
PROJECT WEATIRE _ Conc. Arch LAm;___ Rodger T e
DISCIPLINE Structure, & Concrete MAME McElroy
—_— AREA EVALJATED COMMENTS ®
paM  (Fig. > thru I0) _
Crest Flevation 1073.0 msl l
- Current Pool Elevation 1021.0 msl - ’
. o
Maximum lmpoundment to late Unknown L
Surfuce Crucks Many surface cracks with effliorescen~s - % .
downstream. e
v ravement Conditlon N/A . .‘
Movement or Settlement of Crest None Observed. e
, Laterial Movenent Appears Good.
|
.. l Vertical Allgnment Appears Good.
i
{ Horizontal Allgiment Appears Good.
sendition at Abutment and at Concrete Good. .
Structures i
] Indications of Movement of Structural N/A

1tems on Slopes

Trespassing on Slope:s N/A
Sloughing or Eroslon of Slopes or N/A
Abutments @
Rock Slope Protection = kiprap Fatlures | N/A 2
Unusua!l Movement or Cracklng at or neor None j:TT
! Toes : .
‘ . e
Cnusual Downstream Seepage tor.e F:’*f
! Piping o ully N/ A _ ::_:
' E Found «t 1o raliage Cenluren i None 6
| - S
CoMoe palns ., None "A-.' RN
) ’ ! e
é T bewnes b Lon Dycten ; Wone o




THASE T
VICEAL FRCECT ol ke L

Rdnan s ot c

- - =

Minnewawa Dam

Spalling

Visible Relnforcing

Rusting or Stulning of Concrete
Any Seepage vr+ Lif'f'lorescence
Joint Alignment

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rustlng or Corrosion ot sSteel
b. lechanlcal and Electricul

Alr Vents

Float Wells

Crane Holst

Elevutor

Hydraul fc Systen

Service Gutes

Emergency Gatec

Heghtntng 'roteetlon Dysten

Fureprgency iower Cystem

dleing od Llghtliy System in
Gtate humber

PROJECT Sapre 7 June 1978
PROJECT FEATURE __ Outlet AARL Inspection Teamn
DISCIPLINE = NAME -
AREA EVALUATED COMMENTS
OUTLET WORKS (Flg. 13 thru 15)
a. Concrete and Structural
General Condition Fair
" Condition of Joints Good

Several large spalls
Yes, upstream face of dam
Yes

Yes, downstream face

Good

N/A reservoir down

Numerous gurface cracks

Both exposed re-steel & frash rack bars

None
Abandoned
Nor.e

None

None
Inoper:tive
None

None

None

Norie

8 4
"' .!,!'
e
BONTATE
. ‘ v




PUATE T ___
VISOART e el N }

FROJECT  Mlnnewawa Dam NS 7 June 978

PROJECT FEATURE  Outlet NAR Inspection Teunr

DLCOTELINE - MO -

AEA LVALUATED DOMMENT.

OUTIFT STRUCTURE (Flg. 9, 11 3 127

Geaeral Condltion of Concrete Fair

Kust or Stalnlayg Some

Spulling Yes

Frosion or Cavituttion fes

Vislble Reintorelng Yes

Any Seepuge ovr it lorescerlice Some

Jurelltion at Jolubs Good

Lrualn Holes N/A

Chanre | N/A

Luose Rock or Trees dverhunging
Chunne ] Norie .
conditlion of licharge Channel Natural channel - good
| |
!
!

'| 1 .i"
] ! -
:
: | . @
: | 3
| e ;'1
|
| 1
\ ' ‘.‘ .1
! i '
L ® L ® ] ° ] ® o ® e ® [ ® o [ ] q
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» PHASE T
VIOUAT, ITNCPECTTON CliMeK (15T
PROJECT  Minnewawa Dam i ATE 7 June 1978
_'i z PROJECT FEAT'RE  Spillway HAME Inspection Team
DISCIPLINE - . HAME -
. - AREA EVALUATED COMMI"NTS
SPITIWAY, APPROACH AND/OR DISCHARGE
CHANNELS !
a. Approuch Channe! {Fig. 1)
[:I - . General Condition Some trush
© Loose Rock Overhunging Channel None
Trees vverhuanglng Chunnel 'None
i Ty W G
° ! b. Tralning Walls
: General Condition of Concrete Good
Kust or Jtalnlny None
Spulting None
Auy Visible nelot'oretliy No
Ay Oeepuge or Ltlorescence No .
grain Holes None
¢. lscharvge Channel ! (Flg. 2, 17}
general Condition ! Falr
[}
Luose Hock Overhangliyw Chinuel ! None
} Trees Overhungling Chuannel 3 None loose (see photos)
; Floor ol chunnel | Rock
!
l
t Dther obaleast Lons | Nene
t
! -
; 5 R
| ~ e
| ! S
{ i - . =
’ j . . . ‘;
: |
. | ¥
® ® ® ® e ® L L e L e o o ® L ®
l‘.""‘.. P PP s - it P WY S ‘e TN -y ek PP G SR L L L J
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10.

1.

12.

13.

14,

15,

APPENDIX B - CONTENTS
Project Description
Letter from L.H.Shattuck, Inc.
Computations

New Hampshire Water Control Commission
data, (3 pages)

Inspection report
Test report (Sand)
Test report (Cement)
Inspection Report

Letter from L.H. Shattuck, Inc.
re: expansion of construction joints

Field sketches, showing concrete placement
sequence

Inspector's Report
Inspector's Report
Inspection Report
Inspection Report
Drawing - Plan and Section

drawn based on information in
the project records

dated

dated

dated

dated

dated

dated

dated

dated

dated

dated

dated

dated

dated

dated

18

25

30

20

13

19

4

19

27

30

June
June

Jan

Sept
Sept
Sept
Sept

Oct

Dec
June
Aug

June

1923

1923
1923

1939

1923
1923

1923

1923
1923
1930
1976

1978
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Ashuelot Gas & 3lectric Co. Omers

I. H. Shattuck Inc. Contractors
Larlbcro, e e

Jdinnewawa Brook

Started July 1923. Completed December 1923.
¥lans were filed June 13, 1923.

Permission given to zo ahead with construction July 6,

1923.

Tr.e excavation was started the first part of July.
L2 dege mgs found tne entire lengtia of tihe dame. 2ouring concrete
was st:zrted August 13, 1923 and the last pouring made ifovember 12,
19213.

Tnig 1s of solid concrete construction single arch tyne
60* 2igh and 220" long. ‘Drainagze area is 22 3g. miles. The water
ig 1ok fowg onnstoc; dovnstream 2oout six thousand feet to the Power
House, wnlcm Zives them a head of 254'. The installation of thais
:)lc_llt is 2500 HePs

Informal 1373 Plan D-49
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ONSTRUCTION L H. SHATTUGK, INC. REPORTS ane DESIGN
iSTRUCTION ENGINEERS—CONTRACTORS WATER POWER
"IONS WATEKR SUPPLY
H 3 208 GRANITE STREET SEWERAGCE

BRICGES

MANCHRESTER, N. H.
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L S0 June 18, &%CE?V E

e § &
- oIin
Mr, Joha W. Storrs HHPHZ’YC\‘)Z’TWL;% .
Chairman and Ensin;er, i &mﬁﬂmm

New Hampshire Public Service Commission,
Concord, New Hampshire.

Subjeot: Dam to erected at
Marlboro, N. H., for Asimelot
Gas & Eleotric Company, Keene, N.H.
Dear Sir:-
We sre submitting plans end information in re-
gard to the design of the proposed dam for the Asihmelot Gas &

Electric Company at Merlboro, New Hampshire,

GENERAL DATA

The proposed dam will be built on Minnewawa Brook about
one and ons-half miles above the village of Msrlboro, N. He
The watershed drained is 22 square miles. This watershed
while hilly contains several large ponds providing a consider-
able storage and tending to reduce the size of flocod flows.

The maeximum recorded spring floods from this end adjoinw
ing watersheds yield not over 25 cu. ft. per second per square
mile. In tne deeign of the proposed dam we have anticipated a
maximum flood of 65 cu. ft. per second per square mile. The
design adopted would slso permit an unexpected flood to flow

over the entire length of the dam without damage to the con-

struction.

.................................
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L. . SHATTUCK, INC. )87 00
Mr. John ¥. Storrs ~D 65/18/23

The capacity of the proposed pond is sbout 140 acre
feet or 600,000 cubic feet,

DESIGN DATA

As shown by the accompanying plans the proposed
structure is a conorete arch dam of‘solid concrete masonry.
Th2 maximum height above river bed would be sbout 55 ft.,
and sbove foundations probably 60 £t The thicknesa at the
top ie four feet and at the bottom elsven feet.

The dam i3 provided at its northarn end wita a
spillway 40 ft. loig and 5 ft. deep with a short auxiliary
spillway 3 ft. desep. The capacity of this spillway to the
top of the arch portion of the dam is about 1700 cu. ft. per
second, o

The dem will have & constant radius of 85 ft. to
the upstream face.

The concrete used will be mixed in proportion ons

oux (FAS)

part cement, two wEmee=—pasld parts sand, parts crushed '!

stone or gravel and possibly an addition of cobbles o plums,
if such an addition is found economical., To the concrete T
will bs added eight parts of nydrated lime to one Lundred -

parts by weight of cement to increase water tightness,

e -
PN
: Skl

..........

..............
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‘Mr. John W. Storrs ' e 6/18/23.

COMPUTATION FOR DESIGHN

Constant Rzdius Dam

FPormula used p = q Ty Creager page 149
t
or.
t:gru
D

p = Unit stress in concrete per square foot. Taken as
40,000# per sgquare foot or 278# per square inch.

+«Q
1

Load per square foot taken by the arch at any elevation.

t -~ Thiokness of the arch in feet at any elevation.
Iy® Upstream radius of dem in feet. 1In this case = 85 ft.
RESULTS OF CALCULATIONS
Height Pressure Coﬁpnted Thickness Actual Unit
h q = 62.6h Thicknesa Used Compression
t P
0 0 0 4 o+
10 625 1,33 4 13300
20 1250 2.66 5.5 19300
S0 1875 4,00 7.0 22800
40 25600 5.32 7.5 28400
50 3125 6.65 10.0 26600
60 3750 8.00 11,0 89000

Taking the ultimate strength of 1-23-6 concrets as

300,0004 par 8o, £t. we have a minimun Yactor of safoty of

over 10,

+Exceopt from possible ice sction,
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CONSTRUCTION DATA

The site 13 & deep gorge in which the bed rock is only
slightly overlayed with soil., The roock is a micoa shist of
varying hardness., In most cases where the ledge has been ex-
po3ed the rock is hard, tut on the sbuth slope ths dip of the
strata is with the slope of the hi1ll and the surfsce rock has
been softened and loossned by frost and root astion.

All of the partislly disintegrated rock will be removed
end a trench excavated in the hard rock. The foundation of
the dam will be bullt in this trench, DPreparation will be
msde to grout the seams in the rocl: if they are found to De
loogse on inspection and teat drilling,

The horizontal Jjoints in the dam will be as few as is
practical and will be carefully cleaned and bonded. Vertical
expansion joints will be spaced on sbout 40 ft., centers, and
will be made water tight by the insertion of strips of sheet

lead.

Plang The details of the proposed dam sre shown on the

acconpanying plans.
We shall be glad to furnish the Commission with any

adiitional information desired, or will accompany them when

irapecting the site. Ve have attached a list of references
uzsd in the design of this structure, and a diagram of the ff;;;;n
meximum recorded flood flows on small New Hampshire streams. ®

Very truly yours,
L. H. SHATTUCK, IIC,
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L. H. SHATTUCK, INC. J&/.¢

REFERENCES USED IN DESIGN AND SPICIFICATION FOR ARCH DAM

1st & Principslly

W. P. Creager - Masonry Dams, pages 148-171

2nd
Lamar Lyndon ~ Hydro-c>sctric Power, Vol. I,
Pages 228=233
3rad
Conorete Engineers Handbook by Hool & Johnson, pege 736
4th
Daughterty - Hydrsulics, page 35
bth
American Society Civil Engineers procesdings -
April 1914 and discussions -
The Huacal Dam, Ssncora, Mexlico. Describes and
illustrates a t7pical thin arch dam, with inter~
esting discussions of the design of arch dama.
6th
Liay 1914 and discussions -~ -
The Constant Angle Arch Dasm by Lars R. Jorgenssen, L
with discus3aion of the design of arch dsms in ]
general. .
.
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Yr. L. W, Bigelow, Oct., 4, 1923

DAM AT MARLBORO , ASUELOT GAS & ELECTRIC CO,.

The following are the stationa of the expension Jjoints

1+ 06.1 Graviiy to arch
1+°44,3
1+ 82.4
2+ 20.5
2+ 58.6

The following are the horozontal joint elevations,

1023.0 Top of footing,

1030.1

1036.3

1042,6

1048.8

1055. 1 oo , S
1061.3 o
1067.6 Coe : - —
1073.0

The station of the sluice pipe is 1+ 84,6

.,-‘-A—-'
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.. WREELEN. FUNLNABING AS NT P A SHAW, M. A 507 C.E.. CHIEF ENGINEER -
Sl
L. H. SHATTUCK, ING.
T ON i REPORTS an: DESIGN
BN ENGINEERS — CONTRACGTORS : WATER POV/ER
. ‘/ WATER EUPPLY
PR 4 208 GRANITE STREET SEWERAGE

BR'CES

MANCHESTER, N. H.

liarlboro, W.H, .
October, &4, 1523 S

r. L, W, Bigelow,
/o Public Service Commission,
cncord. N, H.

Re.,-~ Dim at ¥Yarlboro for Ashuelot CGas 2 Electric Co.

\

ear Nr, Bigelow, -

In accordance with our conversation tcday
an eending you = sketeh showing the profile of the dam, and
ne ceoncrete ponrs to date, Thie profile does rnot incide tne
pillway as we have taken no profile here yet, I will show this
n a future letter to you after I have thies imformation,

On another sneet enclosed I am giviéng the exact values

' the elevations poured to each time, also the stationing of
e expansion joints, The stationing is simply started by
donting a large encugh value for the staticn of the sluice
vive Lo zive us a positive value for all points on the daw, It
.8 not etarted & any particuler point, The profile is rum on

line four feet back from the upstrean side of the dam, The
)r3file is drawn looking upstrean,

Any other data which I can give you, I shall be pleased to
.0 80 at your request,

Very truly yours, '
. y \L/’ :7VL,L~«7¢1}4~__

‘Resident Engineer,

<2
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AL IR G A, CLELRK

', D. WORTHEN OF MISS MARY A. NAWN
YORRS N ASSISYANT CLERX
COMMISSIONERS N EW HA M PS H I R E
/. CONGORD
4 O
5 Septerber 19, 1923,

Public Service Commission,
Concord, New lampshire,

Dear Sirs:

Herewith I sibm’ my report on the inspection
of the dam at Marlboro for .he Keene Gas & Electrie Company,

The opening which was left for flow, 2s by my
report of September 7 has been closed, The flow is being
discharged now through the sluice gate, At the time I
was there it was running about one-third full,

The south half of the dam has been poured up
to elevation 1036, The north half would be up to elevation
1042 last night as they were pouring the section nearest
the bank while I was there, Theyexpect, this week, to have

the concrete up to elevation 1042 the entire length of the
dan,

The power house is poured up to the roof and they
expect to have it roofed in the latter part of next week,

Tne work at the dam is being carried on in a
very satisfactory manner, all joints, both horizontal and
vertical, being kept free from chips and other dirt,

Respectfully submitteqd,

Engineer,
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' "TESTING LABORATORY

REPORT ON SAMPLE OF PORTLAND CEMENT

tory No. .3870........ Exam. ...8f36.............. ... 192%5..
.P.m’tllﬂdw. ...... D S OWEI vt i irtii it ieetreenaannenannenenns

ted hwim-lLQSlHI‘ﬂilﬂﬂ! ! PO 1) (bt iiattr i V: ¢, P i S c
A L, 19, Received ... a/u ..... cereenenn 19.88.
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he L —————— ) R L Jee

. TEST RESULTS

CuaemicaL TEesTs

. . i Requirements: American Society for

s S, . Testing Materials and New Hampsehire

o o e e : Highway Department.,

¢ ’ P £ L Per cent.
o ignitioa, per cent. ............. ceeeaaan hiseeceese IOt OVEr. . il i, 4.00

ble residue, per cent............. e JRPRPUPI  Yo3 A} 27} N 0.85

wric Anhydride (50, ), per cent....... AR + 3 13 7 2.00

sia (Mg0), per cent............. Weeesaennseesosnenss IOt OVEL. . v ieuunn..n. 5.00

PrysicaL TEsTs

Hoe o
.z.t

at. retained on 200 mesh sieve.‘ P | - My SN DOt OVer..uvoevnenrn... 22.00
u:st P .0"0 ........ .« «.......No distortion, cracking, checking or disintegration

GIiLLMoRE NEEDLE

o " TENSILE STRE!NCTH
o (; :3 Ottawa Sand.) .

. 28 days. . ST
Y - FO

-:e:-, ::..m...".'.....'.:....i....:...200pounds Average: m300 pounds
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HIGHWAY DEPARTMENT
TESTING LABORATORY
REPORT ON SAMPLE OF GRAVEL, SAND OR BITUMINOUS CONCRETE
E Report ...... 9/20 ... 1923
sboratory No. 5585 .......... Exam. ....... ! 8 /20 .................. 1R3 ..
wme .. ¥iN0 iiSreznte. for Caouerets............. Town ....... Reme... ...,
entification Marks ... .. .. ... ... ... .iiiiieeaines e e e e et e,
» delebiizttusk Coe.~EKeono Ggi & Fleotric Co.-Storps-ligolow
sbraitted By ... ... Title ....covvieiiiennen.. Address .. ... .t e
mpled ............. 8117 ......... SIREIY , 19. 23 Received . 8/18 .......................... . 1983 ..
B ] L 7
mzx.ple from .. Gar . m mn 8 1"“ R.Ware, . H'L' ........................................
;ptity D £ -7 ) -3 [ L LR LR R
che LS., % -3 o 7 | PN
sation used or to be used ...... Xemo dan . . e PN
“ LB 0T oottt ive et it e aesaseosoanauooassasos saeerosneuesassnanasocssasassnsseaasnssnssresonsensos
¢ TEST RESULTS
y SAND—Maeochanical Analysis GRAVEL~Mechanical Analysis
} FRACTION | % | FRACTION %
“detained 147 screen Retained 314" screen ineness Uodulds
tassing 14", retuined 10 mesh Passing 314", retained ; A
39 xS 140’ o 20 ‘¢ ot 3/’ (33 21/2” F ad CD mer ﬂl&n
> 4é 20’ 'L 30 (X} X1 2 ’” (X1 2/[
”g “ 30, 0 40 ot T 2%2 T 1]/2” flOO-—--g'?
: ! . 40, X3 50 (X3 (X4 ]1/2l[ (914 1[/ Me?
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80, [ 100 “ X /2” € 1/1” 8 7
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?"m \ I{
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ote . .. .. 2...... Per cent. of Wear. ........ooviiiiiiini i
"‘3 FOOMPRESSIVE TENSILE STRENGTH (Cement-Sund Briguets—1:3)
i Asphalt ... i %
i CAMPLE SAND STANDARD OTTAWA SAND
¥ '} 7 day I: 26 day | 3 day ’ 7 day J 28 day Remarks:
i
A 9565 1564 924 1496
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¥4t o 1000 1701 856 |1591 °d ¥
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PUBLIC SERVICE COMMISSION RO

) 3 UNNISON, CHAINMAN WALTER H. TIMM, CLERK
::::.:- WORTHEN oF MISS MAKY A. NAWN
”S : ASSISTANT CLERK
- sTon Coﬁuumoutn NEW HAMPSHIRE
4 '7 5 CONCORD

t

September 7, 1923,

../ ~ Public Bervice Commission,

Concord, New Hampshire,

:»A// Dear Sirs:

.‘A
I herewith submit a report on the inspection
of the dam at Marlboro for the Keene Gas & Electriec
Company yesterday,

The concrefe is poured up to elevation 1030,
the full length, with the exception of an opening about
elght feet in width which was left for the flow of water,

On the south end of the dam they were obliged
to go down about 15' from approximately elevation 1020
to find a s0lid foundation owing to seams, Good solid
rock was found at about elevation 1010 but they went
about five feet iu good s0lid rock, This pocket was
only about 10t in length,

The cut=off on both banks has been carried down
to good hard rock, In carrying the dam up, the cut-off
will be filled solid with concrete on the upstream side
as, of course, the line of ledge excavation is rather
irregular,

The sluice gate was put in position yesterday
and they expect to fill in the opening on Saturday and
Sunday and send the water down through the sluice gate,

Construction seems to be carried on in a very
workmanlike manner, The joints are kept free from
dirt and debris,

They are using sectional forms which are very
rigid and are handled by an overhead cableway, The
forms are, also, Xept clean and in good shape,

With ordinary working conditions they expect
to finish the dam about the first or second week
in Qctobver,

Respectfully submitted,

4

/%/Engineer.
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DALIA Uiv DAND 1IN INEW AIMDONING

LOCATION STATE NO. .....151008.cn..
032 DR eosih o § Yo' YR T COUNtY v Gheehird

LGl NAIME oot e b AR AR SRR bR aR e R o -
Coordinates—Lat. .42 258 . % 500N . : Long. Z2. . 100 4. 33808 e emeaenen, L :jl’:j

GENERAL DATA ) - -2
Drainage area: Controlled........ 25.....5q. Mi.: Uncontrolled .................... Sq. Mi.: Total...s.5......... Sq. Mi~

Overall length of dam .....250...ft.: Date of Construction ...t esessrntrasinaes S °
Height: Stream bed to highest elev....8Q......ft.: Max. Structure ... B e eeteeeetvaaaeae ft.
COStoDDAIM et eesemsssesstsrsnesesesenssseresssrosns : ReServoir ..eeeeveeenncuens eevettaesne st e s ems s nesen e .

DESCRIPTION  ;ren-— Concrete on Ledge
- Waste Gates .

Type s et st ae et et e see s eses et es e senieren erenresraeeset b naras ®
NUMDEr oo : Size o — FENIZN X oo e ft. wide- -
Elevation INVErt ... ieneenienessesnnenseas P TOtal ATEA v reene et eeessaase e et enerennes sq. ft- ‘
THOISE  ooseeess oot s eoesees o e85t 1555555555580 et et s e

i I
) Waste Gates Conduit 'Y
Number e e ————- : Materials ......... et ete e teae et eaaeaes ases e as et e saesrass DR

SUZE ft.: Length....veviecincnnn, T2 ATCA v etecte st s serssvsenerasessanssmemsones sq. fft'_.ﬁ‘-'_;'.»j:.l_‘_'-‘*'
b Embankment

l D o s s b e SRR b SR e PR S E b ebeds e s are s SHS RSB S nes soabasee s bRt se et et snes _ ,‘
Helght—DMax, ccrrereeeveiiecsnesseeinnens Tt MINL oo eere s aser s seaesesasses e ssemsansasen - fi

TOPWIALR  woororeeeeecrssereesesssrses s sneres s s 3 01 L S g
Slopes——Upstream ..., 3 U : Downstream N o
Length—Right of Spillway i T Left of SPIIWUY (et vttt e ',‘:‘-.‘,'i:',»ff-'.' -
- Spiliway 4 ’ .
- Materials 0f CORSLIUCLION .ottt sesass st st st se e st s abesasssbasatesesessasensecnmabensnsssannss

Height of permanent section—Max. ................... £ 0 MIDL e st ss e et en e e f--
FIashDOATAS—TYPE oottt et es s bbbt sssnenan s : Height .............. = T £
Elevation—Permanent Crest .107 84228 i, : Top of Flashboard .....icveneiveeenne -

Flood Capacity ... A0S, IS 2R T O cfs/sq. mi.
Abutments .
MEABEITAIS T o ooeceieeuocecvrasveremsnessesesamsss oo osesess s ss s34 88 8850 st s s
Treeboard: Max. e D Tt MUNL o s et serere e srssessesenessasnesansssassranns f ®
Headworks to Power Devel.—(See ‘“Data on Power Development’) I
OWNER Sunlic Solydem. G0 Q8 T e seess s ssressere e e
REMARKS SCO £% nenstock—— 4'  in diacoter
’
: Tabulation By ... Bre BBl Date .......... 'J zhuary 8 0’1939 ............................. e g ~,

BAII21LS Y ISR




DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE
LOCATION AT DAM NO. ..101a04......

TOVN oo AT L BTG ceteenriersrecernrrrrenisaree eaeneennrnrans. : County .oooveeenneen. Cheshire.. v icceeceeeecveeenens
E‘ ‘ Stream ........... L AT B R e+ S B Ow e evreerrtrrassasenssesmearaneiseaees seersaressnaretseivsseisossinsrarasesrasssstanesssnsssscrsessornsiesmssees '
Basin—Primary .......... oG L iGUL e eereenenenn : Secondary ........... LBBULYOL cooceietreeereivrrannn,

LL0CAL NBITIE 1vvivveereeeeeesessessaeassssesenasesatesseessessessesssessse  ssossiossanssssssesstassssessasntostosssesssnns: sasassnssessnsesasssessasssasasanasaes e

. DRAINAGE AREA

Controlled ....... 25.... Sq. Mi.: Uncontrolled ................ Sq. Mi.: Total ...cccovvrireeenrecnnneniceneeeereennae Sy. Ai.

r“ Point Head Area Volume

(1) Max. Flood Helght s vitmnsremienrsinensens aeeeesaeeesesseatesnsanenns j -
_ (2) Top of FIashDOArds wovvccevcvcccineicieies ervvsstvvensessnssnens seesesessseesesessressnses .
e . {3) Permanent Crest eveeeeeeereeereeeons et errtsrssereeseseneneseserre evereessesessssesseceserenes '
(4) Normal Drawdown  .vvveciviiccenieeens e 11 O
(5) Max. DrawdoWn = ccrnceciiniiiess serecsvsseeessecsssssnaenes
(6) Original Pond = s eereseeaseeeesieseiesesenns

-
-

. Base Used .ooievvvvnnenne : Coef. to change t0 U.S.G.S. Base ..cccciierereerrernsnirinecssnsneeressssnrensssssnsaasessonas -
RESERVOIR CAPACITY B

Totat Volume Useable Voiume

Drawdown e £t eiirrrvareeraeisons it.

‘,-: - Volume e ac. ft. e ac. ft.
Acre ft. persq. mi.  ervvvcvcrviieiine rneesersesaiiese s
Inches per 8. Mi. crrrsvresteneeiie tiieeeesessssessssesane

USE OF WATER ......... e YO R B - SO, SRR

OWNER oo B0 S B rT a0, 00, 0a 0 8l e e sssne s e tvassesessens seeataeesensnnaseaen

REMARKS

oot er et e Date .o Jonnaly. 301332 ererees ST

Tuahulation By ...... oo b

.
.
WPV S




Li CATION . AT DAM NO. ... 5L.08........
VIS R AT o8 R ST0% 7 WU : County .o CROERLDE oo reseerterresentisrermrrnrsncesvans

Latreary ... et L I LR ATAMER s 1vsveetranecrsoneosaassarssneerisiorann heseessrnnerassssrensrssessesuntsseiososstnrsensserrsnnes esessettasinatiennitnersnrane
S 3asin-Primary ... Soanect.icud.....cvcoieinnn s Secondary ... aglU@LGt iicirririiineieennans

ci.wr:al NAINE .iiiiiiririeereneiroseerareressnssrsonens Cevrensmeesreres besttrersaennriatanerebestee nnssrrsnrastaserannievnnteeanrentnns sanssnttaenntennnn
. NERAL DATA

‘Head-Max. ....268F ... £t.: MiD. oo £E.t AVE. weorreroveereeseresseeeseossess st sarsseesessoe et esessees e £t.
~Date of Construction ..ot : Use of Power ..2ulilic.. Utllity..commnnnne. R
T PORAREE wereeerrereererererneans et etetasaetaes BC. T2 SLOLAZE .overrieeieeriieeiecescrememsseessesesseonssnessesasensas ac. ft.
RESCRIPTION
Racks
SIZE O ROCK OPOIUIE ooviiiiiiiiiiiiierereeerinereissrssetorns sierirereisrersasnsssesssvessessesasasssnssssasassesanassas s sonmsssossennressosssnnnms
Size 0f BAr cviiiciiirerrvcsensissnennaeseeaesseneees resvane  Material .ot esse et e er e e
W ATea: GrOSS covcivviiiisececiicsensrsseessrnssrsssssanns Sq. Fto: Net oottt serverereesvesnesernseranrarossasens 8q. ft.
Head Gates
D D o iieiriresieeeritnnesietsaertnr e terste santessenssaraenetsnatsonas +oeeerenasnssnstssssasbnnntsssvtsnrrasreesssssnsanssrosenesnnssnsreasnnsasanseronsonssnne
NUmber e b V1 - Ti. RIZh X e reetteneer e reesereecerernennenes ft. wide
Flevation of Invert ... D Total ATea ..cvviicecniiiiiiirirerrecesseesetrreesresenerecaenns 8q. ft.

‘Turbinea
Number ...o.oooeveevenne e Brreereneere e aaenene : Makers ..S.Morgor.Saith. kerizantal...........
Rating HP. per unit ........ 1380, : Total Capacity ...ccouee. KE00..eiirieeeaeen HP.
Max. Demenl C.F.S., Per Ulit ..cccceivieivrierensenennesvassessecssoscenssssnsese Y 01 13 S SURPUO cts.

. Deive
B TUDE e ettt et s et e s e et e et e e et e Sereseesesssessteearsesaeesrattaessratases beassstsetsssuiessareneraansenteestvanmsn

~ . Generator

Lxciter
NUmb2r e, T MAKE s e sasr e es s sser et s e e s esasresaessassssssennnnnnrnsenan cerereaenens
RAting-Per UL .ocoivvveeiiiicrrcinicerseeerenene T TOtal CAPACILY wovevvieicimrcirrrrrccrreresessresssessssessnmsnessossens K. W.
| UTPUT--KVHRS

L4
| 4 TR TR : L0t et errererresana e sane s e ne s annasenes

B G —— ~ —r - —— -

Jating KW., per unit .......... (1070 FNRTO ; Total Capacity ......... 1300 S K. W.

. BN N . - PO N L R e .. M A - . A
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OF
NEW HAMPSHIRE

INSPECTOR’S REPORT

........... November 6 = 19 23

- _1 . _Herewitn I submit_my report_on_the inspection of tne _

am_&at Narlboreo for The Ashuelot Light & Fower. Lompag on _Nov, _ _

On_the s;illwey excavation they run into a pocket and

;’“»‘g tre yn®Bage was_increased quite a lot from the_orig nal L est-_ 7
kr"fa

;;;'»"Wi ma&e_bni_thu has_been _completed and they will_start powring _

" copcrete this week,

’__.._.._.The__pnwer_house‘_iﬁv_cnm@leted with the _exception of the

r- ‘. :—.L__A!mn:ﬁ_mo thousend feet of the penstock line is in

Respectfully submitted, .

- Engineer.

1o Kov.5th.




OF

i
) NEW HAMPSHIRE !
e - Lo j
INSPECTOR’S REPORT ]
n PRI
...December 4, ... .. ./923. ] °
¥arlboro;Ashuelot Gas & Electric Co. G
- i _submit my report for the finel inspecticn of t __ . ®
-
t Marlboro for the Ashuelot Gas & Electricc Company ]
-
been placed in béth the sbutment and  ®  ®
of the dan ne pcke and gate for pgnatggk _______
i lace,Reilings have also been placed along the .
[
rost of the abutment section,and a wooden bridge has been
built from the tank accroesed the spillway to the end of the
i' o o

of my inspection there wasabout a fool of

!g going over the spillway which made the water in the

- =i earth e o
- :pond et about elevation 1069, Zhe which wasnot excavated below _ - .. - L
,the spillway has been washed out by the high water of Xov.
nen the water reasched an elevation of 1070,this has PS PY
' dg xzosed the entire lepngth the epilliwey from S 3
‘ oncrete to %o0p of the ¢liff.Thie shows up & patural s
) | L J 1
nnel in the ledge.
;: There is & slight seepage through the concrete at about
i , elevation 1040 et sbout station 1+7C and covere sbout six 8q. . .
1, but gdpeenot amount to anything more then a slight moisture : ‘
T on the surfece. S ‘
. ° ° o o ° ° ) ° ° ° [ ® ° [ ° o o' i

&

e B il cnidhcmitmbendotd a2 e o tan L o R Y.L A L . X S PR |
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OF
NEW HAMPSHIRE

INSPECTOR’S REPORT

astock hes been completed to within about thirty ’

'-: R .
N .‘L:\&‘;’_.‘ '

- f:the Power Eouse.The eurge tank is asbout 50% erected. g
Touge Lk aneformer tower is abou b% com=
! @% S a : ) )

.xn..f}g’jh'g_Wnder fair working condidtione to
2 a{%’"‘ .
xl "

..t:v xi'the Power house in operstion sometime in January,

-/
3 q:_ ’i’ .@‘;’:\f} :

‘and vovkmanlike manner.

L] )
)
. .
) 2
.
. )
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Yarlbora Inspected June 19, 1930.
Page 4

Public Service Company of N. H.

Minnewawa Dam,

Concrete arch dam. The spillway has splashboards
at present. Consideracvle vrush and timber collected at
spillway. The donmnstream face of the dam shows evidence
of small seepage, nd several panels have surface filling
similar to that shown at intake. The bed of tae stream
velow the dam was feirly dry. There is one siuone arch
small dam above the power station and two small timber dams
in ruins. These are all former dams owned by the Keene Gas
and BElectric Commny in Marlboro. The smalllstone arch

dam is in good shape.
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M EMDO

August 27, 1976
Dam #151.06

On August 3rd I inspected the dam on the Minnewawa Brook.
This dam has no structural changes since the last inspection
(November 1974).

There are same rebars showing on the upstream face.

This dam should be inspected in two years.

SCBurritt
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PIIOTOGRAPHS

Fig. 1 Facing Upstream from Dam

Fig. 2 Facing Downstream from Dam

Fig. 3 Right Abutment (downstream face)

Fig. 4 Left Abutment (downstream face)

Fig. 5 Downstream Face (Note surface
cracks and efflorescence)

Fig. 6 Downstream Face

Fig. 7 Walkway at Top of Dam El. 1073

Fig. 8 . Upstream Face

Fig. 9 Intake Structure for Penstock,
trash racks (Note excessive buildup
of debris)

Fig.10 Detalled View of Condition of
concrete on upstream face

Fig.1l1 Gate - Operating Machinery at Inlet to
Penstock and Cabinet for water level
Indicator

Fig.12 Work platform at inlet structure

Fig.13 Outlet - 24" dia. Sluice & 48" dia.
Penstock

Fig.14 Outlet - 48" dia. Penstock

Fig.1l5 Outlet - 24" dia, Sluice and Gate Valve

Fig.1l6 Upstream View of Spillway

Fig.17 Spillway Outlet Channel thru V-Notch
in ledge

Fig.18 Facing Upstream from Dam

Fig.19 Upstream Face of Arch (Note exposed
reinforcing steel)

Fig.20 Inlet Structure

Fig.21 Detail of Exposed Reinforcing Steel and

Spalled Concrete Surfaces
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Fig.23
Fig.24
Fig.25
Fig.26

Fig.27
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Gate-Operating Macliinery

Detail of Inlet Structure Wall

Trash Rack

Detail of Exposed Steel and Debris
at Inlet

Spillway

Upstream Intake for 24" Dia. Sluice
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FIG. 1 Pacing Upstream from Dam

FIG. 2 Facing Cownstream from
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FIG. 26 Spillway

FIG. 27 Upstream Intake for 24" Dia. Sluilce
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FIG. 24 Trash Rack

FIG. 25 Detail of Exposed Steel and Debris at Inlet
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Gate-Operating Machinery

23 Detail of Inlet Structure Wall

22

FIG.
FIG.
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FIG. 20 Inlet Structure
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FIG. 21 Detail of Exposed Reinforcing Steel and
Spalled Concrete Surfaces
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FIG. 18 PFacing Upstream from Dam

FIG. 19 Upstream Face of Arch (Note Exposed
reinforcing steel)
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FIG. 16 Upstream View of Spillway [

FIG. 17 Spillway Outlet Channel
- - - - thru V-Notch in ledge.
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FIG. 11 Gate - Operating Machinery at Inlet to Penstock
and Cabinet for water level Indicator

FIG. 12 Work platform at inlet structure
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FIG. 9 Intake Structure for Penstock, FIG. 10 Detailed View of Condition
t»a3h racks (lNote excessive bulldup of concrete on upstream face

of debris)
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FIG. 6 Downstream Face
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DOWNSTREAM DAIA FAILURE HYDROGRAPHS
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STEP b s oereaming or £STIMATE POSFRUNTR STORAGE (S) IN AC-FT AT TIME OF FAILURE. .- o0
STEP 2. oereruine rrac FAILURE nuTri oM (761
@ = L wyvT v % o o
W= BREACH WiDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.
Y, = TOTAL HEIGHT FROM RIVER BFD TO POOL LEVEL AT FAILURE.
® [
STEP 3: usinG 11565 T0PO 0R OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE e
RATING FOR SELFCTED DOWNSTREAM RIVER REACH. RN
STEP 4. &si:varc reac outrLow (Qpp) USING FOLLOWING 1TERATION. SRR
A, APPLY 7.y T0 STAGE RATING, DETERMINE STAGE AND ACCOPMANYING ST
VOLUME (Vy) TN REACH IN AC-FT. {N°TE: 1F Vy EXCEEDS 1/2 OF S, [ ®
“TLFCT SHORTER REACH.) R
R. DETERMINF TRIAL 0, o
Qr, (TRIAL) = Qp, (1~ &) i
£ 0NMPRTE v, HSThG 0 L, (TPTAL) . '
. 07 ® [ ]
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APPENDIX E
INFORMATION AS CONTAINED 1IN

THE NATIONAL INVENTORY OF DAMS
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